Recently, the intersection of state aid and international tax has acquired a high profile in the European Union. In response, important tax and accounting policy changes are being proposed or implemented. However, these changes are predicated on rhetoric that unfair tax ruling practices by host country governments are pervasive, and significantly benefit foreign-owned companies. Yet, there is no empirical evidence as to whether this is the case. Using several novel data sources on tax concessions granted in the EU, we find that both domestic-and foreign-owned companies receive economically significant tax benefits from state aid. Our finding that tax concessions create significant disparities across firms' profitability and effective tax rates suggest that any country can operate as a tax haven for any company, without greater supervision and transparency.
Introduction
In a decidedly newsworthy event, the European Commission (EC) concluded that Ireland granted illegal state aid of €13 billion in the form of tax benefits to Apple via two tax agreements, or tax rulings, negotiated between Apple and Ireland. Apple handed over the money, which is being held in an escrow fund pending conclusions of appeals. This case continues to be examined and scrutinized by legal scholars and practitioners. Indeed, some natural questions arise. To what extent do host countries grant tax concessions more broadly to companies? Do they tend to favor foreign-owned companies like Apple? Is Apple just the tip of the iceberg in terms of decades of potentially illicit tax concessions or instead just a sensational story that will eventually be resolved and forgotten? Our study sheds light on these questions, and our findings ultimately question the very notion of a tax haven for both research and practice.
These questions are salient around the world, but are most easily examined within the European Union (EU) for three reasons. First, EU countries generally enjoy fiscal autonomy in the design, interpretation, and enforcement of their tax laws and there is an extensive literature documenting tax competition within the EU. Tax concessions are a common manifestation of tax competition. Second, the Treaty on the Functioning of the European Union (TFEU) provides for a single internal market with free movement of goods and services, with rules in place to ensure that competition within the EU is not distorted by tax concessions deemed 'state aid':
"State aid is defined as an advantage in any form whatsoever conferred on a selective basis to undertakings [businesses] by national public authorities…A company which receives government support gains an advantage over its competitors. Therefore, the Treaty [governing the EU] generally prohibits State aid unless it is justified by reasons of general economic development. To ensure that this prohibition is respected and exemptions are applied equally across the EU, the EC is in charge of ensuring that State aid complies with EU rules.
Third, there is a plethora of empirical data for studying this phenomenon, both in terms of data on the financial accounts of EU companies, and data on tax concessions in the EU. The latter data are publicly available due to the EC's need to monitor and enforce state aid in the context of the TFEU and we are the first academic study, to our knowledge, to bring these data to light.
Very little information on this topic, though often publicly available, is in the public view,
and much of what is understood to be true is not learned from official sources. In June 2016 the EC conducted a survey that examined the awareness about state aid amongst European citizens, as well as their perceptions about the transparency surrounding state aid (EU 2016) . The majority of respondents (58 percent) have never heard of state aid, and of those who have, the vast majority (81 percent) do not feel well informed. While 10 percent of respondents that have heard of state aid learned what they know through online social media, less than 1 percent have ever looked at the EC website, which contains the extensive source of official data on state aid that we use in this study. Yet the public forms opinions, for example: 74 percent of respondents feel that multinationals should publicly disclose information about any state aid they receive.
For at least the past decade, and perpetually fueled by the media, multinationals have been under intense scrutiny for their alleged tax avoidance practices. In particular, there is broad consensus that companies reduce their tax liability by relocating their activities to low-tax countries, artificially shifting profits to low-tax countries, and creating double non-taxation of income by taking advantages of loopholes among domestic tax policies in countries in which they locate. While this is not new, what has recently become more widely known is that tax agreements negotiated between multinationals and host countries support and often promote some of these tax strategies, constituting illegal state aid. The rhetoric surrounding just a handful of stories is that these negotiated tax deals are rampant, loads of multinationals are getting them left and right, and the public is being robbed. It matters if this is true because disclosure policies are being introduced in response; policies that consume resources of both firms and the state, and divulge sensitive information. It also calls into question the meaning of a tax haven. A company's ability to negotiate, with a host country, its own tax outcomes, in a way that lacks transparency, implies that any country could act as a surrogate tax haven, in practice. 2 Descriptively, the data we bring to light show that the Apple case is indeed a symptom of a larger phenomenon. Of the 27,618 total state aid cases opened by the EC from 1987 through 2008, 1,220 of those have been tax-related, with the proportion increasing over time. Of those 1,220 tax cases, 110 have resulted in a negative decision, with recovery of taxes ordered from more than 170 companies. The decreasing prevalence of tax cases resulting in a negative decision over time highlights, in part, a shift in the mechanisms through which tax concessions are granted. Cases in the early years involved investigations of fiscal schemes present in the national tax laws of EU countries that appeared to selectively benefit certain companies. 3 For example, schemes such as 'Tax credits public shipyards' in Spain, 'Central corporate treasuries' in France, 'Control and coordination centres' in Germany, 'Companies with foreign income' in Ireland, and many others benefiting multinationals and domestic companies alike, were required to be abolished. In more recent years, the focus of EC investigations has been on tax rulings negotiated between individual companies and Member States. 4 As national tax laws are readily observable and tax rulings are not (until 2017 and only by taxing authorities), the granting of state aid via a tax ruling makes it more difficult for the EC to identify and enforce the TFEU. 5 Recent data released by the OECD in 2018 2 Dharmapala and Hines (2009) define a tax haven country as a "location with a very low tax rate and other tax attributes designed to appeal to foreign investors" (p. 1058). Another attribute of a tax haven is lack of transparency. 3 See http://ec.europa.eu/competition/state_aid/studies_reports/rapportaidesfiscales_en.pdf 4 Figure 1 provides an example of a tax ruling granted between FedEx and Luxembourg. 5 When rulings affect how cross-border income is taxed, they must be evaluated under EU competition law.
shows that more than 10,000 rulings affecting cross-border income of multinationals have been issued since 2010. This elevates further the need for an improved understanding of the impact of tax concessions on firms' tax outcomes. has been approved by the EC, with €388 billion of that granted in the form of tax benefits.
Additionally, recent data released by the EC in 2018 indicates more than 32,000 companies have received state aid in 2017 alone, with more than 8,000 receiving tax concessions.
Our descriptive data suggest that the recent Apple case offers little generalizability or insight into the broader phenomenon of tax concessions; i.e., which companies benefit, how much they benefit, and what sort of disclosure policies might be appropriate. To further our understanding on these issues, we utilize a multivariate framework, making use of the countrylevel data just described, to compare the financial outcomes of EU companies that are more or less likely to have received a tax concession. We obtain financial data from Bureau van Dijk's Orbis 6 'Tax ruling' is a term for a multitude of tax 'arrangements'. A tax ruling may occur in the form of an advance tax ruling, an advance pricing agreement or any other 'tax arrangement'. There are formal and informal 'tax rulings'. An 'advance tax ruling' is a statement provided by the tax authorities, or an independent council, regarding the tax treatment of a taxpayer with respect to his future transactions and on which he is -to a certain extent -entitled to rely. An 'advance pricing agreement' determines (in accordance with the law and the OECD Guidelines) in advance if the transfer price between two related parties within a group is at arm's length compared to the transfer price with an unrelated party. In practice, many other 'tax arrangements' are made -without any framework -between the taxpayer and the local tax inspector before a specific transaction takes place or before filing the tax return, after a tax mediation process, in court, within a horizontal monitoring process, or, within the context of a tax audit." (Van de Velde, 2015) .
database for approximately 60 million EU companies from 1995 through 2016. Since the focus of recent state aid investigations has been on 'discrimination' and 'selectivity' with regard to foreign-versus domestic-owned companies, and public opinion (and thus tax policy) leans towards more disclosure by multinationals, this is our focus. In particular, we search for a differential effect on profitability (tax base) and tax payments (tax rate) across these two groups of companies depending on whether they operate in a country that opens a high level of state aid (tax) investigations, grants a high level of approved (tax) state aid, or issues a high level of crossborder tax rulings.
One important limitation in understanding the impact of tax concessions on firms specifically is that, with some exceptions, data do not indicate the beneficiaries of such concessions. That is, we do not know precisely which companies benefit from the preferential tax treatment. Our approach is, however, one step forward in that it allows the tax concession data to explain, or not, differences in profitability and tax payments across two groups of firms. We find strong and consistent evidence that cross-border tax rulings offer substantial tax benefits to foreign-owned companies. This contradicts the often cited reason for using tax rulings -i.e., to provide legal certainty and attract investment. We also find consistent evidence that pre-approved state aid results in a relatively higher tax burden for foreign-owned companies, and mixed evidence on the effect of investigations and illegal state aid.
Importantly, our results suggest that state aid offers tax benefits to both foreign-owned and domestic-owned companies. Aid that is pre-approved appears more likely to benefit domesticowned companies, perhaps because helping domestic-owned companies is more likely to meet a broader EU objective than aiding foreign-owned companies. The recent trend towards enhanced disclosure of tax rulings as well as disclosure of aid granted at the level of the beneficiary are, in our view, necessary steps towards appropriate enforcement of state aid rules in the EU. However, because state aid does appear to benefit domestic-owned companies, the automatic exchange of tax rulings should cover all rulings, not just those issued to foreign-owned companies. Our study also offers important descriptive evidence that state aid is rather pervasive and has real effects on firms' profitability and effective tax rates. Given this, any country can in fact operate as a tax haven for any company, without greater supervision and transparency surrounding state aid. Any study thinking about the role of taxes in location decisions should consider the role of tax concessions.
Background, motivation and contribution

a. Background
In light of globalization, all countries must balance revenue considerations with the need to provide internationally competitive tax treatment. Regarding taxation of inbound foreign direct investment (FDI), the prospect of generating host-country benefits, such as new jobs and technologies, creates pressure to offer a low host-country tax burden. This low burden may come in the form of a low headline statutory rate, relief that lowers the tax base, or targeted tax relief that attracts particular activities, types of income, or industries (with potentially less revenue loss).
The anticipated domestic effects of outbound FDI are more nuanced. For instance, encouraging outbound FDI generate fears that such investment displaces domestic employment, capital investment, and tax revenue. In contrast, discouraging it may preclude increased levels of domestic activity that can arise by improving a firm's global profitability and competitiveness (Desai et al. 2009 ). If inbound FDI is particularly sensitive to host-country taxation, governments might offer targeted tax relief to the exclusion of domestic-owned firms, leading to 'harmful' tax competition.
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The co-existence of tax competition and concerns about fair domestic competition creates an interesting dilemma for governments of EU Member States. The TFEU provides for a single internal market with free movement of goods and services. To achieve this, it includes rules to ensure that competition within the EU is not restricted by things such as cartels, abuses of market power, collusion, or state aid. State aid refers to forms of assistance granted to selected "undertakings" by national public authorities which has the potential to distort competition and affect trade between EU Member States (Article 107(1) TFEU). Examples of aid instruments include direct grants, debt write-offs, interest subsidies and various forms of tax relief. Granting tax relief to particular companies gives those companies a benefit comparable to receiving cash.
From the standpoint of making the tax system competitive, this is desirable. However, if these selected companies can avoid tax, it makes it harder for companies that do pay their share of taxes to compete, making this undesirable within the framework of EU competition law.
The upshot is that any tax benefit granted to a company by a host country government in the EU may not, as a matter of law, provide an advantage, be selective, or distort domestic competition within the EU. However, determining when fiscal aid, granted in any form, confers a selective economic advantage to a business is challenging. Thus, the EC enforces the TFEU through a process in which state aid, including tax benefits, is verified. In general, there is a mandatory notification process for new aid measures before they can be put into effect. The EC assesses whether the notified aid measure is state aid (i.e., has the potential to distort competition), and if so, whether it is compatible with the objectives of the EU. Aid that is not deemed distortive, base, (iii) advantages that are granted even without any real economic activity and substantial economic presence within the jurisdiction offering such tax advantages, (iv) rules for profit determination in respect of activities within a multinational group of companies that departs from internationally accepted principles, or (v) Companies and consumers in the EU are important players who may trigger these state aid cases by lodging complaints with the EC. Indeed, the EC invites interested parties to submit comments when they have doubts about the compatibility of an existing aid measure with EU law. If the ultimate decision of the EC investigation is negative, the EC will require the member state to recover the aid from the beneficiary. All decisions are subject to review by the courts.
All state aid cases that have been the object of a Commission decision since 2000 are maintained in an online database housed on the EC website. 9 EC decisions are published in the Official Journal of the European Union and provide information about the aid instrument, an assessment of the aid under the TFEU, and any comments from the host country in defense of its actions. There are two different types of state aid cases: (i) individual application, which can be further characterized as an 'ad hoc case' or 'individual application of a scheme' or (ii) schemes.
Schemes are by far the most common type of tax-related case (approximately 82 percent), whereby the aid is provided explicitly via national tax laws that favor certain companies. 10 If the EC issues a negative decision, these so-called fiscal schemes must be terminated. The balance of cases are those that benefit a specific company, either through the misapplication of an otherwise acceptable fiscal scheme to a particular taxpayer (approximately 11 of cases), or those ad-hoc cases where a particular taxpayer was granted selective tax treatment through a formal or informal agreement with the taxing authority (approximately 9 percent of cases).
While there have been 1,220 tax-related state aid cases since 2000, 110 of which have been determined to be illegal, only a handful of recent ad-hoc cases have made global headline news. A common theme among them is that the unlawful state aid was granted via a tax ruling negotiated between the host country and a foreign-owned company -i.e., Luxembourg with ENGIE, Amazon and Fiat; Ireland with Apple, Netherlands with Starbucks, and Belgium with 35 individual MNCs.
9 The EC state aid database: http://ec.europa.eu/competition/elojade/isef/index.cfm?clear=1&policy_area_id=3 10 These fiscal schemes vary from those that favor mobile business activities or sources of income (e.g., head-office activities, coordination centers, treasury functions, holding companies, royalties) or those that favor certain industries or activities (e.g., video games in the UK, electronics manufacturing in Spain, advertising in Hungary).
International tax rulings are in themselves not considered a problem and many countries issue them to provide legal certainty (see Diller et al. 2017) . They intend to establish, in advance, the application of the tax system to a particular case in view of its facts and circumstances. The ruling may address how a bilateral tax treaty or national law will be applied, or how "arm's-length profits" will be determined for related-party transactions. However, their utility is questionable when rulings offer a low level of taxation, encouraging companies to shift profits there, leading to revenue losses for other countries. Consider a comment by Joaquin Almunia, former
Commissioner for Competition, "a limited number of companies actually manage to avoid paying their proper share of taxes by reaching out to certain countries and shifting their profits there. In those cases, where national laws or tax-administration decisions permit or encourage these practices, there might be a state aid component involved and I intend to get to the bottom of it."
While the EC allows EU Member States to carry out their own state aid policies, this responsibility must be met with appropriate safeguards to prevent distortions. There is undoubtedly a general move toward transparency of public subsidies as one such safeguard. This is not unique to tax subsidies, however, some important tax and accounting policy changes are being introduced in response to the need for more state aid transparency. While transparency is important because it promotes accountability and more effective policies, some argue that this type of tax information
should not be disclosed, to ensure confidentiality and protection of business secrets. In order to argue that transparency is needed, it would be helpful to know the extent to which state aid is of significantly broader concern beyond a handful of recent cases. be an international tax ruling and be issued in the last five years. Thus, the rulings subject to exchange target those issued to foreign-owned companies, but it is not clear why transparency requirements should not apply to domestic rulings as well. (Dyreng et al., 2017) . The authors note that it is contrary to conventional wisdom that the decline is not concentrated in multinational firms. But should this be the conventional wisdom? Where does conventional wisdom come from? Is it possible that, particularly in the EU where firms are even more mobile, that host country governments grant tax concessions to local firms at least as much, if not more than, foreign-owned companies, and that these tax concessions can explain a significant portion of firm's overall tax benefits?
We also contribute to the broader literature on performance gaps between a subsidiary of a multinational firm (i.e., foreign-owned) and a local firm (i.e., domestic-owned) . These gaps have been identified across numerous literatures in such areas as productivity, wages, profitability, growth, market-entry strategies, survival, export intensity, labor relations, market shares, bankruptcy, exit, size, skill intensity, innovation, and advertising intensity. 15 The broad issue examined in decades of research is why performance gaps exist, theoretically, and whether foreign ownership, per se, explains such gaps empirically. An important normative question that arises from all of this work is whether discriminatory inbound investment promotion policies can be justified. After all, these 'costly' investment policies are rooted in the belief that the superior performance of foreign-owned firms will have positive spillover effects on the domestic economy in the host country. Tax research has attempted to document that at least some of the profitability differences are attributable to profit shifting [e.g., Grubert et al. (1993) , Oyeler and Emmanuel (1998) , Langli and Saudagaran (2004) , Demirgüç-Kunt and Huizinga (2001); and Egger et al. (2010)]. After all, it is counter-intuitive why foreign-owned firms would report lower profitability while generally exceling in every economic respect compared to their local counterparts, if not for profit shifting.
Hypothesis development, research design and data sources a. Hypothesis development
In light of the discussion above, state aid is a topic of increasing awareness and interest by citizens, host country governments, and companies operating in the EU. However, the EC has limited resources and cannot examine all forms of potentially selective tax relief granted by host country governments to companies. Are the recent illegal state aid cases just extraordinary stories about a handful of multinational companies that are deemed to have received preferential tax treatment in a way that was unfair? Or, are these cases just the tip of the iceberg and in fact foreignowned companies have been enjoying various forms of what could be considered illegal state aid for decades? Does state aid ever benefit domestic-owned companies? There is no systematic large sample evidence regarding the differential effect of state aid across firms. Our interest in filling this void motivates us to test the following null hypothesis:
Tax relief granted by host-country tax administrators in the EU is not associated with different financial outcomes across domestic-owned and foreign-owned companies.
Our focus on domestic-owned and foreign-owned companies arises from the EC's stated intention to pursue cross-border tax rulings based on state aid rules. 16 For instance, on the day of the Apple decision, the Commission confirmed that a further 1,000 tax rulings from all Member
States were under review and that the scope of state aid tax investigations would be expanded to cover double-taxation treaties as well as tax settlements. Thus, comparing domestic-owned and foreign-owned companies will further our understanding of whether state aid more generally favors multinationals relative to independent companies, a common comparison in evaluating whether tax relief is selective.
We focus on two financial outcomes -profitability and effective tax rates. We examine both because tax aid instruments vary considerably and may manifest differently in financial outcomes. For instance, some aid lowers the host-country tax base via a generous deduction, allowance or exemption. Other types of aid might lower the host-country effective tax rate via a generous tax schedule, holiday, or credit. This is evidenced by the distinct types of tax-related "aid instruments" in the databases maintained by the European Commission (described in Section 4.a.ii.
below) -i.e., 'tax rate reduction' versus 'tax advantage or tax exemption'. As it is not clear ex ante in a large sample how the tax aid instrument in each case helps the firm, this will allow the data to tell us which dimension is impacted.
Finally, as we describe further under data sources, we focus on various types of tax relief that can arguably be measured with available data. In particular, we examine the potential impact limited to providing certainty for foreign-owned companies, rather than selective tax treatment, they should not be associated with any differences in financial outcomes across firms. We also examine approved aid, aid that is either not distortive or is compatible with EU objectives, as well as state aid investigations, which represent instances of tax relief that is not pre-approved and may be selective. As in the case of both approved aid and state aid cases, it is not clear ex ante whether these forms of aid benefit particular companies. Again, we allow the data to tell us.
b. Research design
We first consider a baseline difference, if any, in pre-tax profit and effective tax rates across foreign-owned and domestic-owned companies operating in the EU over the past two decades.
Prior literature examining profitability differences between foreign-owned and domestic-owned firms has done so in the context of estimating profit shifting [e.g., Grubert et al. (1993) in the US, Oyeler and Emmanuel (1998) in the UK, Langli and Saudagaran (2004) in Norway]. To obtain this baseline, we estimating the following equation:
where Iijct is the independent variable for company i in industry j in country c in year t. The dependent variable is either Income/Assets, the ratio of income before tax to total assets, or Tax/Income, the ratio of tax expense to income before tax. Foreign-owned is an indicator set equal to one when company i in country c is controlled by a parent company located in a different country, and zero otherwise. Age, size, and industry are consistently important factors in Grubert et al. (1993) . Both Size and Age in Equation (1) are logged values of total assets and the number of years company i appears in the data, respectively, and control for the fact that foreign-owned companies tend to be larger and more mature, which may have a direct effect on profitability and bias the coefficient on Foreign-owned. µj represents industry fixed effects at the 1-digit NAICS code.
To examine the effects of tax relief, a direct test of our hypothesis, requires that we introduce an interaction term as in Equation (2) below:
The variable Tax relief is an indicator set equal to one if country c is in the highest quartile within the EU with respect to the form of tax relief we consider, and zero otherwise. We consider three primary measures of Tax relief. High rulings is an indicator variable set equal to 1 based on the number of tax rulings (scaled by GDP) exchanged under BEPS Action 5. High approved aid is an indicator variable set equal to 1 based on the ratio of the Euro amount of tax aid approved to the total amount of aid approved by the EC. High aid cases is an indicator variable set equal to 1 based on the ratio of the number of tax-related aid cases to the total number of aid cases opened by the EC. To alternatively consider only those cases with a negative outcome, we introduce a fourth measure, High negative aid cases is an indicator variable set equal to 1 based on the ratio of the number of tax-related aid cases with negative decisions to the total number of aid cases opened by the EC.
Equation (2) above closely resembles the research design used by Demirgüç-Kunt and Huizinga (2001) . These authors recognized that it is difficult to conclude from a single country study whether any differential between foreign-owned and domestic-owned firms is attributable to tax factors, because it is difficult to control for non-tax factors. In their study, they argue that they can detect profit shifting in foreign-owned firms more directly by running pooled regressions across countries, and including the statutory corporate income tax rate and its interaction with the foreign-owned indicator as an additional dependent variable. If foreign-owned companies engage in profit shifting, the coefficient on the interaction term would be negative. Instead, single country studies focus on the coefficient on the foreign-owned indicator, which may be biased.
The focus of our hypothesis testing is the interaction term Foreign-owned *Tax relief. The coefficient on this interaction term, β2, is the estimated effect of relatively high amounts of tax relief on the profitability and tax rate of foreign-owned companies, relative to domestic-owned companies, controlling for country-year-specific time invariant shocks. Because we include country-year fixed effects, ηct , in our model, we do not include Tax relief on its own because this variable is invariant within a country year and the coefficient cannot be estimated. A negative coefficient on β2 implies that the form of tax relief considered benefits foreign-owned companies, while a positive coefficient on β2 implies that the form of tax relief considered benefits domesticowned companies. This interpretation is consistent with thinking of lower profitability and lower
ETRs as a benefit of tax relief as both outcomes imply a lower tax burden.
c. Data sources
We collect financial and ownership data for all companies operating in the EU from 1995 through 2016 from Orbis. With respect to our company-level data requirements outlined above, we keep only those observations with non-missing tax expense, pre-tax income, total assets, industry membership, and country of location. We also require each company to have ownership data. As ownership data is static, we capture ownership at five points in time (i.e., 2005, 2007, 2013, 2015, and 2017) and determine foreign-owned versus domestic-owned using the most recent data point for each company during the intervening years. We consider a company foreign-owned if it has at least 50 percent, ultimate ownership (direct or indirect), by a parent company located in a different country. Figure B provides a detailed illustration of our classification.
The data sources that we use to measure Tax relief at the country-level are all publicly available, but to our knowledge have not yet been used in an academic study. We therefore describe the data source for each measure in this section and provide country-level data for each measure in the next section. High rulings is based on information about the number of tax rulings that qualify for exchange under the new BEPS Action 5 transparency framework, which we obtained from the first annual peer review report released by the OECD in December 2017. 17 We examined each country profile and determined the total number of 'cross-border' rulings issued by each country from January 2010 through December 2016. Since it is reasonable to expect larger countries to issue more tax rulings, we scaled the number of rulings by GDP.
High approved aid is based on state aid approved by the EC, which occurs when the EC determines that the aid is not distortive or that it meets a broader EU objective. We accessed a table in EUROSTAT titled "Share of aid instruments -million EUR" and computed a ratio for each country based on the amount of tax-related aid to all aid granted in a particular year. 18 These data are reported annually from 2000 -2016 by each EU Member State to the EU, however, we do not make use of the annual data. The reason is that when a country grants tax relief to a company, the tax benefits invariably accrue over a number of years. Consider Apple's 1991 tax ruling that benefited the company until 2006, when it renegotiated another ruling in 2007 that carried with it tax benefits for another decade. We therefore view the granting of tax relief in our study as an invariant country-level characteristic because the time series relationship between granting tax relief and benefiting from tax relief is not at all clear. High approved aid is the average ratio across all years that a country appears in the data.
In order for the aid to show up in the measure above, EU Member States must report the aid measure to the EC either to obtain pre-approval, or to report exempt aid. Thus, we introduce
High aid cases state aid investigations opened by the EC. As the EC does not generally investigate aid measures that were approved, these data represent cases where aid was given, but not thought to be distortive by the granting authority (alternatively, one might take an extreme view and think that the host country was giving the aid but 'hiding' it from the EC). We obtained data on state aid cases from the EC website in April 2018 (the database is updated daily) and again do not make use of the annual data. High aid cases (High negative aid cases) is the average ratio of tax cases (with a negative decision) to all cases, across all years that a country appears in the data. The weak correlations among each of these measures in Table 2 confirms that they each measure a different aspect of state aid. The only meaningful correlation in Table 3 is that Approved
Descriptive data and multivariate results
a. Descriptive data
Aid is positively correlated with Aid Cases, but not with Negative Aid Cases. This is consistent with aid investigations being related to situations where countries issue tax relief to companies without pre-approval, but which is not ultimately deemed distortive. In these cases, the country may have legitimately believed the aid was not distortive when it was issued, and hence the reason it did not seek pre-approval. In the EU, approximately 4 percent of companies are foreign-owned. The descriptive data indeed confirm that foreign-owned companies are larger (Size is 9.45 versus 5.54 for log of total assets) and more mature (Age 8.12 versus 6.31 years). There is very little difference across foreignand domestic-owned companies in terms of our outcome variables. Foreign-owned companies exhibit slight higher average ETRs (Tax/Income of 0.25 versus 0.24), but lower tax payments when scaled by total assets (Tax/Assets of 0.02 versus 0.03) and lower profitability. Lower profitability in foreign-owned companies is consistent with much of the prior literature on profit shifting (see Grubert et al. 1993) . Table 4 reports the results of estimating Equations (1) and (2) (1) is consistent with much of the prior literature on profit shifting showing that foreignowned companies report lower profitability because they have greater opportunities to shift income, relative to domestic-owned companies (e.g., Mataloni, 1993) . The magnitude of the coefficient suggests that foreign-owned companies report, on average, a 6.9 percent lower return on pre-tax profitability than domestic-owned companies. The sign on the coefficient estimate for
b. Multivariate results -profitability differences
Size indicates that larger firms are more profitable, consistent with a returns to scale story, while the sign on the coefficient estimate for Age indicates that more mature firms are less profitable. This is inconsistent with the general expectation that more mature firms suffer from lower start-up costs that reduce profitability.
In the second column of Table 4 , we interact Foreign-owned with a measure of tax relief based on tax rulings. The negative and significant coefficient estimate on the interaction with High Rulings suggests that, in countries issuing high amounts of tax rulings, foreign-owned companies report a 10.1 percent lower return on pre-tax profitability relative to domestic-owned companies.
This suggests that cross-border rulings are not simply used to provide tax certainty to multinationals and that indeed, as in the Apple case, they often enable foreign-owned companies to shift profits out of the host country. This does not mean that tax rulings do not also benefit domestic-owned companies, but it does confirm that cross-border rulings, the only type of ruling publicly observable, appear to extend significant amounts of tax benefits in the form of a reduced tax base to foreign-owned companies.
In the third column of Table 4 , we interact Foreign-owned with a measure of tax relief based on approved aid. The positive and significant coefficient estimate on the interaction with High Approved Aid suggests that, in countries granting high amounts of approved aid, foreignowned companies report a 2.6 percent higher return on pre-tax profitability relative to domesticowned companies. We observe the same sign and significance in columns 4 and 5 when the measure of tax relief is based on High Aid Cases and High Negative Aid Cases. This suggests that the overall effect of state aid that is granted, regardless of whether it is pre-approved, ultimately approved or determined as illegal (after an investigation), puts foreign-owned companies at a disadvantage from a tax perspective by increasing their reported pre-tax profitability (or tax base)
relative to domestic-owned companies. This could be consistent with, though not directly testable, the vast majority of tax concessions (including those granted via tax rulings) granted by host country governments benefiting domestic companies. In October 2015, the European Parliament adopted a resolution calling for the inclusion of all tax rulings in the automatic exchange rather than only 'cross-border' rulings, but it was not passed. (1) suggests that foreign-owned companies report effective tax rates that are 1.9 percent lower than domestic-owned companies. Note that this is different than the typical focus on profitability in the prior literature because lower effective tax rates are not generally attributable to income shifting, which lowers the tax base but not the tax rate in the host country. A lower effective tax rate arises from other strategies and opportunities such as the ability to create stateless income, the ability to bi-furcate value chains to generate taxfavored streams of income in certain locations, or simply from receiving tax relief in the form of a lower tax rate, tax credit or tax exemption.
c. Multivariate results -effective tax rate differences
In the second column of Table 5 Panel A, we interact Foreign-owned with a measure of tax relief based on tax rulings. The negative and significant coefficient estimate on the interaction with High Rulings suggests that, in countries issuing high amounts of tax rulings, foreign-owned companies report effective tax rates that are 0.8 percent lower, relative to domestic-owned companies. This again confirms that cross-border rulings are not used solely to provide certainty to foreign-owned companies. We see the same result in Table 5 Panel B when tax expense is scaled by total assets.
In the third column of Table 5 Panel A, we interact Foreign-owned with a measure of tax relief based on approved aid. The positive coefficient suggests that in countries with High Approved Aid the lower effective tax rate reported by foreign-owned companies largely dissipates.
As in Table 4 , this is again be consistent with pre-approved tax concessions (including those granted via tax rulings) granted by host country governments benefiting domestic companies. We see the same result in Table 5 Panel B when tax expense is scaled by total assets. Results in columns 4 and 5 when the measure of tax relief is based on High Aid Cases are less consistent than other results and so difficult to say exactly what we learn. Panel A suggests that foreign-owned companies report effective tax rates that are 1.3 percent lower than domestic-owned companies in countries with high amounts of tax-related aid cases, while Panel B suggests that foreign-owned companies report higher tax expense when scaled by assets than their domestic counterparts.
d. Additional analyses (in-process)
i. Torslov, Wier, and Zucman (2018) document that foreign-owned firms are systematically more profitable than domestic-owned firms in tax haven countries, but in non-haven countries, foreign-owned firms are systematically less profitable than domestic-owned firms. The objective of their analysis is to quantify the amount of profits that are redistributed within multinational companies, away from high-tax countries and towards low-tax places. At a broad level, their objective is related to much of the prior tax literature comparing foreign-owned and local firms. Relevant for our study is their novel use of a relatively new data source on firm profits separated by foreign-controlled versus local firms.
Specifically, they make use of macro data disseminated by Eurostat and the OECD called foreign affiliate statistics (FATS). These data are arguably more comprehensive than Orbis data because statistical authorities have access to more data sources to compile national statistics than ii.
Another data source we are currently exploring are newly available state aid data in the EU reported at the level of the beneficiary. These data are available only since 2017, but because they allow us to observe the beneficiary of all state aid awards in the EU exceeding 500,000 Euros. Data at the beneficiary level will allow us to, albeit for a single year, assess who receives aid, as well as how and to what extent the state aid impacts the company's performance.
The database is updated daily but as of September 2018, there were 32,400 aid awards granted in the EU to individual companies, and 8,085 of those awards were granted in the form of tax benefits.
Conclusion
For at least the past decade, multinational firms ( Using the Orbis database, we search for profitability and effective tax rate differences between foreign-owned and domestic-owned companies in the EU from 1995 -2016, and in particular focus on whether those differences are larger or smaller in countries that grant relatively more tax concessions to companies. A novel aspect of our study is bringing to light new data on state aid to create cross-country measures of tax concessions. We offer four measures, each capturing a related but not completely overlapping aspect of tax relief -cross-border tax rulings, pre-approved state aid, state aid investigations, and illegal state aid. We find strong and consistent evidence that cross-border tax rulings offer substantial tax benefits to foreign-owned companies.
This contradicts the often cited reason for using tax rulings -i.e., to provide legal certainty and attract investment. We also find consistent evidence that pre-approved state aid results in a higher tax burden for foreign-owned companies, and mixed evidence on the effect of state aid investigations and illegal state aid.
Overall, our results suggest that state aid offers tax benefits to both foreign-owned and domestic-owned companies. Aid that is pre-approved appears more likely to benefit domesticowned companies, perhaps because helping domestic-owned companies is more likely to meet a broader EU objective than aiding foreign-owned companies. The recent trend towards enhanced disclosure of tax rulings as well as disclosure of aid granted at the level of the beneficiary are, in our view, necessary steps towards appropriate enforcement of state aid rules in the EU. However, because state aid does appear to benefit domestic-owned companies, the automatic exchange of tax rulings should cover all rulings, not just those issued to foreign-owned companies. Our study also offers important descriptive evidence that state aid is rather pervasive and has real effects on firms' profitability and effective tax rates. Given this, any country can in fact operate as a tax haven for any company, without greater supervision and transparency surrounding state aid.
Figure A Example of cross-border tax ruling between Fedex and Luxembourg
Figure B Diagram illustrating our classification of foreign-owned and domestic-owned companies
Consider an example with 3 countries and 8 companies. Entity 1 in Country A is the parent company with two subsidiaries in Country B. Entity 2 is owned by Entity 1 directly, while Entity 5 is owned by Entity 1 indirectly through Entity 2. Entity 3 in Country B is the parent company of one subsidiary; Entity 6 also in Country B. Entity 4 in Country B is the parent company of two subsidiaries; Entity 7 in Country B and Entity 8 in country C.
Characterization of entities from the perspective of host country B:
We characterize entities 2 and 5 as foreign-owned, and entities 3, 4, 6, and 7 as domesticowned. In determining profitability and effective tax rates, we aggregate the unconsolidated financial statement data within a country. So 3 and 6 would be combined as well as 4 and 7. In addition, we further distinguish the group that contains 3 and 6 from the group that contains 4 and 7 because the latter has a foreign subsidiary, making it a domestically-controlled multinational. Our empirical tests compare foreign-owned and domestic-owned companies (excluding domestically-controlled) multinationals. Rulings is the number of tax rulings exchanged by the country under BEPS Action 5, scaled by the country's average GDP for the sample period. Approved Aid is the ratio of the Euro amount of tax aid approved by the country to the total amount of aid in the country approved by the EC. Aid Cases is the ratio of the number of tax-related aid cases in the country to the total number of aid cases opened in the country by the EC. Negative Aid Cases is the ratio of the number of tax-related aid cases with negative decisions in the country to the total number of aid cases opened in the country by the EC. *p<0.05. Notes: Income/Assets is the ratio of pre-tax income to total assets, winsorized at 1 and 99 percent. Tax/Income is the ratio of pre-tax income to total assets, truncated at 0 and 1. Tax/Assets is the ratio of pre-tax income to total assets, winsorized at 1 and 99 percent. Foreign-owned is an indicator variable equal to 1 for foreign-owned companies, and 0 otherwise. We consider a company foreign-owned if it has at least 50 %, ultimate ownership (direct or indirect), by a parent company located in a different country. Size is the log of total assets. Age is the log of the number of years the company appears in Orbis beginning in 1995. Rulings is the number of tax rulings exchanged by the country under BEPS Action 5 scaled by GDP. Approved Aid is the ratio of the Euro amount of tax aid approved by the country to the total amount of aid in the country approved by the EC. Aid Cases is the ratio of the number of tax-related aid cases in the country to the total number of aid cases opened in the country by the EC. Negative Aid Cases is the ratio of the number of tax-related aid cases with negative decisions in the country to the total number of aid cases opened in the country by the EC. Notes: This table reports the results of estimating Equation (2) using least squares pooling company-level data (aggregated at the country-level) across 28 EU countries for the period 1995 -2016. The dependent variable, Income/Assets is the ratio of pre-tax income to total assets, winsorized at 1 and 99 percent. Foreign-owned is an indicator variable equal to 1 for foreignowned companies, and 0 otherwise. We consider a company foreign-owned if it has at least 50 %, ultimate ownership (direct or indirect), by a parent company located in a different country. Size is the log of total assets. Age is the log of the number of years the company appears in Orbis beginning in 1995. High Rulings, High Approved Aid, High Aid Cases and High Negative Aid Cases are time invariant country-level variables applicable to the company's host country. High rulings is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the number of tax rulings (scaled by GDP) exchanged under BEPS Action 5. High approved aid is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the ratio of the Euro amount of tax aid approved to the total amount of aid approved by the EC. High aid cases is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the ratio of the number of tax-related aid cases to the total number of aid cases opened by the EC. We include industry and country-year fixed effects and report robust standard errors clustered by firm. *** p<0.01, ** p<0.05, *p<0.1. Notes: This table reports the results of estimating Equation (2) using least squares pooling company-level data (aggregated at the country-level) across 28 EU countries for the period 1995 -2016. The dependent variable, Tax/Income is the ratio of pre-tax income to total assets, truncated at 0 and 1. Foreign-owned is an indicator variable equal to 1 for foreign-owned companies, and 0 otherwise. We consider a company foreign-owned if it has at least 50 %, ultimate ownership (direct or indirect), by a parent company located in a different country. Size is the log of total assets. Age is the log of the number of years the company appears in Orbis beginning in 1995. High Rulings, High Approved Aid, High Aid Cases and High Negative Aid Cases are time invariant country-level variables applicable to the company's host country. High rulings is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the number of tax rulings (scaled by GDP) exchanged under BEPS Action 5. High approved aid is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the ratio of the Euro amount of tax aid approved to the total amount of aid approved by the EC. High aid cases is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the ratio of the number of tax-related aid cases to the total number of aid cases opened by the EC. We include industry and country-year fixed effects and report robust standard errors clustered by firm. *** p<0.01, ** p<0.05, *p<0.1. Notes: This table reports the results of estimating Equation (2) using least squares pooling company-level data (aggregated at the country-level) across 28 EU countries for the period 1995 -2016. The dependent variable, Tax/Assets is the ratio of pre-tax income to total assets, winsorized at 1 and 99 percent. Foreign-owned is an indicator variable equal to 1 for foreignowned companies, and 0 otherwise. We consider a company foreign-owned if it has at least 50 %, ultimate ownership (direct or indirect), by a parent company located in a different country. Size is the log of total assets. Age is the log of the number of years the company appears in Orbis beginning in 1995. High Rulings, High Approved Aid, High Aid Cases and High Negative Aid Cases are time invariant country-level variables applicable to the company's host country. High rulings is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the number of tax rulings (scaled by GDP) exchanged under BEPS Action 5. High approved aid is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the ratio of the Euro amount of tax aid approved to the total amount of aid approved by the EC. High aid cases is an indicator variable set equal to 1 for those countries that fall in the upper quartile of EU countries based on the ratio of the number of tax-related aid cases to the total number of aid cases opened by the EC. We include industry and country-year fixed effects and report robust standard errors clustered by firm. *** p<0.01, ** p<0.0
